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thereや isや limitedやmonitoringやofや theやwaterや temperatureや inや theやdrinkingやwaterやdistributionや systemや
(DWDS),やdespiteやaやknownやimpactやonやphysical,やchemicalやandやmicrobialやreactionsやwhichやimpactやwaterや
quality.やAや keyやparameterや influencingやdrinkingやwaterや temperatureや isや soilや temperature,やwhichや isや














Aやdrinkingやwaterやdistributionやsystemや (DWDS)や isやanや integralやpartやofやaやwaterやsupplyやnetworkや
comprisingやpipelines,やstorageやfacilitiesやandやassociatedやassetsやtoやcarryやpotableやwaterやfromやtreatmentや
plant(s)や toやwaterやconsumersや inやorderや toやsatisfyやresidential,やcommercial,や industrialやandや firefightingや
requirements.や Oneや ofや theや mostや difficult,や yetや critical,や rolesや ofや DWDSや operationや isや maintainingや
microbiologicalや safetyや forや theやprotectionやofやpublicやhealth.やToやguaranteeやgoodや standardsやofやwaterや





andやmaintenanceやpractices.やWhetherや orや notや aやdisinfectantや residualや isやpresent,や aや varietyや ofやwaterや
qualityやreactionsやareやtakingやplaceやbetweenやmicroorganismsや(presentやinやbiofilms,やsedimentsやandやfreeま
floatingやinやtheやwaterやcolumn),やinorganicやcontaminants,やsuchやasやcorrosionやbyproducts,やandやnutrients.や















quality.やTheyや specificallyや showや theやheatingや effectやofやwaterやduringや itsや transitや throughや theやDWDSや
duringや summerやmonthsや inや theやUKや andや theや routeまspecificや natureや ofや this.や Blokkerや etや al.や [20]や alsoや
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Overや theや lastやdecade,やDutchやdrinkingやwaterや companiesやhaveやbeenや researchingや theや impactやofや
drinkingやwaterやtemperatureやinやtheirやDWDSsやtoやguaranteeやhighやdrinkingやwaterやqualityやandやtoやprepareや
theやinfrastructureやforやtheやchallengesやthatやclimateやchangeやmayやpose.やDespiteやitsやimportance,やaccordingや
toやourやbestやknowledge,やonlyやaや fewや researchersや [11,23]やhaveやdevelopedやandやpublishedやaやvalidatedや






DWDSや canや temporallyや andや locallyや beや higherや thanや 25や °Cや [21].や Yet,や thereや remainsや aや paucityや ofや











Aや questionnaireや wasや sentや toや 18や participantsや ofや theや Europeanや Projectや WatQualや
(www.sheffield.ac.uk/civil/watまqual)やinやAugustや2018.やParticipantsやwereやresearchersやfromやuniversitiesや
orや employeesや ofや waterや utilities.や Theや questionnaireや containedや twelveや openや questionsや regardingや







timeや limitやwasやusedや inや theや search.やTheや searchやwasや limitedや toや theや subjectや areas:や engineeringや andや
environmentalやscience.やTwoやsearchesやwereやconducted.やFirst,やtheやkeyやwordや“Tapやwaterやtemperature”や
wasやused.やThisやdidやnotやprovideやanyやrelevantやdocuments.やAやsecondやsearchやusingや“Drinkingやwater”や
ANDや “distributionや systems”や ANDや “temperature”,や focusingや onや publicationsや inや Englishや wasや
performedやandや239やarticlesやwereやfound.やAfterやaやfirstやscreeningやofやtheやarticles,やonlyや10やreferencesやwereや
relevantやforやthisやreview.やAfterやthat,やtheやsnowballやmethodやwasやfollowed,やusingやtheseやkeyやdocumentsや






theや temperatureや ofや theや treatedや waterや (Tableや 1),や asや anや operationalや parameter.や However,や theや
temperatureやfromやsourceやtoやtapやisやnotやsystematicallyやmonitoredやinやmostやofやtheやsurveyedやcountries.やInや
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Countryや Sourceや WaterやTreatmentやPlantや AtやtheやCustomerや
Colombiaやaや 13–28や°Cや 16–26や°Cや 25–28や°Cや
CzechやRepublicや GW:や6–15や°Cやbや SW:や4–11や°Cやcや MW:や2–24や°Cやdや
Franceや や GW:や12や°Cやeや RDT:や10や<25や°Cやfや
Italyや や 6–15°Cやgや や








SouthやAfricaや や 10–28や°Cやkや 20.5–24.5や°Cやlや














tap:やnineやwaterやsamplesやcollectedや inやdifferentやdaysや [24].や bやCityやofやVsetín,やCzechやRepublic—groundや
waterやsource,やbankやinfiltrationやfromやBečvaやriver,やyearや2018–2019.やcやCityやofやVsetín,やCzechやRepublic—
WTPやfromやvalleyやreservoirやKarolinka,やyearsや2018–2019.やdやCityやofやVsetín,やCzechやRepublic—costumer’sや










Aや fewやcountriesやmonitorやwaterや temperaturesやatや theや tap.やFromや theやsurveyedやcountries,やCzechや
Republic,や France,やTheやNetherlands,や Serbiaや andや theやUKやmonitorや theや tapやwaterや temperature.やThisや
monitoringや isや usuallyや randomや andや aや standardや thermometerや isや used.や Theseや samplesや collectedや atや
customers’や tapsやareやdiscreteやdataや setsやandやareやveryや temporallyやandや spatiallyや sparse.やOnlyや inやTheや
Netherlandsや andや theや Czechや Republicや isや temperatureや measuredや andや recordedや toや complyや withや
regulatoryやreportingやrequirements.やInやotherやcountries,や itや isやcommonや thatやtemperatureや isやmeasuredや





oneや minuteや priorや toや sampleや collection.や Inや France,や Theや Regionalや Healthや Agencyや (Frenchや ARS)や
randomlyや checksやwaterや temperatureや atや consumers’やwaterや taps,やwhereや numberや andや frequencyや ofや
measurementsやdependsやonや theやsizeやofやtheやwaterやutility.やInや theやCzechやRepublic,や theやanalysisやatやtheや
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や
Figureや 1.やMeasuredやwaterや temperatureや atや twoや pumpingや stationsや inや TheやNetherlands—oneや fromや
surfaceやwaterや(SW)やandやtheやotherやfromやgroundやwaterや(GW)—andやtheやrespectiveやtemperaturesやatやtheや
tapやmeasuredやatやrandomやlocationsやinやtheやseparateやdrinkingやwaterやdistributionやsystemや(DWDS)や[29].や
Soilや temperatureや isや influencedや byや theや weatherや (airや temperature,や solarや radiation,や etc.),や theや


















Theや termや“urbanやheatや island”やdescribesやbuiltやupやareasや thatやareやhotterや thanやsurroundingやruralや







































thanや inや theや distributionや system.や Drinkingや waterや temperatureや inや theや domesticや drinkingや waterや
installationやcanやincreaseやdueやtoやpipesやinstalledやthroughやheatedやroomsやorやnearbyやheatやsourcesや[36,37].や
Zlatanovic,やetやal.や[14]やdevelopedやaやmodelやtoやsimulateやtheやtemperatureやinやDDWSs.やTheやmodelやshowedや
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や
Figureや 4.やMeasuredや temperatureや versusや theや calculatedやwaterやmeanや ageや alongや flowや routesや forや aや















indoorや temperature,や inやcountriesやwhereやhomesやareや typicallyやnotやclimateやcontrolled,やsuchやasやSouthや
Africa.や
3.5.ȱDrinkingȱWaterȱfromȱSourceȱtoȱTapȱ
Waterや hasや aや relativelyや largeや heatや capacity;や therefore,や considerableや amountsや ofや energyや areや
requiredや toやheatやupやwater.やAdditionally,やwaterやhasやaやrelativelyやhighやheatや transferやcoefficient,やsoや itや
takesやsomeやtimeやforやtheやwaterやtoやheatやup;やnoteやthatやtheやtimeやrequiredやtoやreachやaやcertainやtemperatureや
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isやdecreasedやbyやconvectionや (i.e.,や flowingやwaterやenhancesやheatやtransfer).やAやheatや transferやmodelやcanや
calculateやthatやitやtakesやtensやofやhoursやtoやheatやupやwaterやinやaやreservoirやorやaやtransportやmainや(pipeやdiameterや








theやyearやdueや toや seasonalやvariation),や theや soilや temperatureや aroundや theやdrinkingやwaterやpipeや isや alsoや
affectedやbyやtheやdrinkingやwaterやtemperature.やAsやtheやpipesやareやinstalledやforやaやlongやperiodやofやtime,やitやcanや
beやexpectedやthatやtheやsoilやtemperatureやaroundやtheやpipesやisやnotやalwaysやequalやtoやtheやundisturbedやsoilや
temperature.や Thus,や theや soilや temperatureや aroundや theや drinkingやwaterや pipeや isや alsoや affectedや byや theや
drinkingやwaterや temperature.やTheや interactionsやbetweenやandやwithinや theやsoilや temperatureやandやwaterや
temperatureやareやcomplex.やTheやeffectやofやsoilやtemperatureやonやshortやandやlongやwaveやradiation,やsurfaceや
convection,やandやheatやtransferやthroughやtheやsoilやneedやtoやbeやconsideredやinやcombinationやwithやtheやeffectや




networkやbetweenや sourceや andや tap,やdrinkingやwaterや temperatureや atやdifferentや locationsやbetweenや theや
sourceやandやaやtapやisやestimatedやasやfollows:や
Drinkingや waterや temperatureや atや sourceや orや treatmentや plantや (Tableや 1):や Temperatureや isや oftenや
measuredやhere,やandやhenceやknown.やGroundやwaterやtemperatureやatやtheやsourceやwillやbeやrelativelyやstableや











theyや oftenや haveや veryや longや residenceや times.や Figureや 4や showsや theや relativeや impactや ofや flowや routes,や
includingやaやsecondやlargeやSRやtoやretardやheatingやeffectsやduringやtheやsummerやinやtheやUK.やItやshouldやbeやnotedや
thatや thisやwasや forやanやundergroundや tankや inやaやhillyやarea.やUndergroundやtanksやareやaffectedやbyやgroundや





Drinkingや waterや temperatureや inや theや distributionや mains:や typicallyや quicklyや approachesや theや




significantや heatや exchange.やTheseやmainsや areや typicallyや installedや atや aやdepthや ofや 1やm,やwhereや theや soilや
temperatureやisやsubjectedやtoやseasonalやchange.や















Drinkingや waterや temperatureや atや theや tap:や Typicallyや (duringや flowや afterや flushing)や equalや toや
temperatureやatやtheやendやofやtheやdistributionやmainsや(i.e.,やsoilやtemperatureやatや theやdepthやofや1やm)やwhenや
customersやareやdirectlyやconnectedやtoやtheやnetwork.やForやsituationsやwhereやstorageやoccursやbetweenやtheや
distributionやnetworkやandや theやcustomer’sや tap,やotherや temperaturesやapplyやdependingやonや theや typeやofや
storageや (roofや orや underground),や localや climateや andや storageや times.や Stagnantや waterや willや reachや theや
surroundingやtemperature.や
Consequently,や itや isやclearやthatやtheやsoilやtemperatureやatや theや installationやdepthやofやtheやdistributionや
mainsやisやimportantやtoやknow.やThisやtemperatureやisやdeterminedやby,やonやoneやhand,やshortやandやlongやwaveや
radiationや (includingや fromや aboveや groundや anthropogenicや sources),や surfaceや convection,や andや heatや
transferやthroughやtheやsoilやand,やonやtheやotherやhand,やbyやtheやundergroundや(anthropogenic)やheatやsources.や







willや impactや onや theや acceptabilityや ofや aや numberや ofや otherや inorganicや constituentsや andや chemicalや





whatやwouldや happenや ifや temperaturesや roseや aboveや theや suggestedや value.や Inや additionや toや thoseやwithや
numericalやvalues,やsevenやcountriesやandやterritoriesやhadやdescriptiveやlevelsやsuchやas:や2.5や°Cやaboveやnormal;や
“notや objectionable”;や “airや temperatureや plusや 3や °C”;や “acceptable”;や andや “ambient””.やNoや additionalや





























































































































































structureや andや potentialや forや regrowthやwithinや DWDSs.や Consequently,や changesや inや temperatureや inや
DWDSsやcanやinfluenceやmicrobialやcommunityやcomposition,やpromotingやtheやpresenceやofやpathogensやandや
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theやpotentialや forやmicrobialや regrowth,やparticularlyや ofや biofilmsや inや theやpipeや environmentや [29,46].やAや
temperatureや increaseやofやdrinkingやwaterや canや influenceや theやmicrobialや ecologyやofやDWDSs,や affectingや
parametersや suchや asやpotentialや growthや (e.g.,や colonyや countや atや 22や °C,や bacteriaや ofや theや coliや groupや andや
Legionella)やandやtheやpresenceやofやundesirableやmicroorganismsやbecauseやofやtheirやpossibleやroleやinやdiseaseや
[29].やThereや isやaやdifferenceや inや theやeffectやofや temperatureやonやmicroorganismsやdependingやonや location,や
eitherやasや freeまlivingやplanktonicやorganismsや inや theやbulkまwater,やorやasやaやcommunityやwithinやaやbiofilmや































causeやunpleasantやtasteやonや theやpalate,やwhichやmayやbeやrelatedや toやpipeやmaterialや (e.g.,やblackやalkathaneや
pipework,やorや leadやplumbingやpipes).やDrinkingやwaterやcompaniesやareやgenerallyやawareや thatやpotentialや
issuesや canや includeや theや occurrenceや ofや infectionsや (suchや asや Salmonella,や Legionella,やMycobacterium),や
chlorineやdecayやandやformationやofやbyproducts.やAsやexpressedやinやoneやsurveyやresponseや“…やitやisやknownや




















Increasingや urbanisationや andや climateや changeや seemや toや beや theやmostや importantや currentや trendsや
affectingやdrinkingやwaterやtemperature.やTheや‘urbanやheatやisland’やhasやbeenやanやobjectやofやstudiesやduringや





potentialや impactsやonや infrastructureや integrityやandやwaterやqualityやmanagement.やTheや replacementやofや
waterやmainsやoffersやtheやopportunityやtoやimproveやtheやnetworkやby,やamongやotherやthings,やstartingやtoやtakeや

























Anotherや factorや toや considerや isや theや increasingや useや ofや smartや appliancesや andや otherや waterや
saving/demandやmanagementや typeや technologiesや (e.g.,や rainwaterや harvesting,や greyやwaterや recycling,や
smartやmeters,やetc.).やTheseやtechnologiesやareやlikelyやtoやaffectやwaterやtemperatureやatやdifferentやlocationsやinや





Waterや2020,ȱ12,や1049や 15や ofや 19や
 












structure,や potentialや forや disinfection,や byproductや formationや andや overallや biologicalや stability.や Itや isや
importantや thatや theやeffectsやofや temperatureやareやstudiedやasやanや integralやpartやofや theやcomplexやphysical,や
chemicalやandやbiologicalやprocessesやinteractingやwithinやDWDSs.やThisやmustやcoverやtheやfullやrangeやofやbasicや
drinkingやwaterやqualityやandやrepresentativeやphysicalやconditions:やwaterやage,やbiologicalやstability,やNaturalや










Theやnextやstepやwouldやbeや toや lookやatやwhichやmeasuresやareやpossibleやandやsufficientや toやensureや thisや
realisticや temperatureや limit,や firstやusingやaやmodelまdrivenやapproach,やandや thenやwhenや sufficientやdataや isや
available,やbyやaやdataまdrivenやapproach.やThingsやtoやconsiderやinやdesignやandやinstallation,やforやexample,やareや
theやminimumやdistanceやbetweenやdistrictやheatingやpipesやorやelectricityやcablesやandやdrinkingやwaterやpipes,や


















linkや existsや betweenや drinkingやwaterや temperatureや andや quality—lowerや temperaturesや areや linkedや toや
improvedやquality.やHowever,やthisやlinkやisやcurrentlyやnotやwellやunderstoodやforやaやrangeやofやpotentialやwaterや
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qualityや issues.やThisや includesや theやsignificanceやofや theや25や°Cや threshold,やwhichやwaterやutilitiesや inやsomeや
countriesやareやalreadyやaskedやtoやcomplyやwith.や
Waterやtemperatureやvariesやasやitやtravelsやfromやtheやwaterやtreatmentやworksやtoやaやtap,やprimarilyやdueやtoや
exchangeや withや theや surroundingや groundや andや groundや water.や Whilstや plausibleや modelsや couldや beや
proposedやtoやsimulateやtheやprocessesやinvolved,やtheseやremainやunverifiedやatやpresent.やThereやisやaやneedやforや
anthropogenicやheatやsources,やandやpipeやhydraulics.や
Aやnumberやofや futureや changesや inや theや surroundingやenvironmentやareや likelyや toや impactや theやwaterや
temperatureや inや theや DWDS.や Theseや includeや climateや change,や urbanisation,やmoreや integratedや urbanや
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